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(54)31 w<D&m 7—*?&W 



(57) Abstract 

A booster device which amplifies received waves and 
transmits the amplified received waves is composed of a reception 
antenna, a carrier synthesizer, a transmitter, a transmission antenna, 
and a parameter controller. The carrier synthesizer generates a replica 
signal by multiplying a canceling signal by a cancel parameter, 
combines the replica signal with the received signal in at least one of 
a radio frequency band, an intermediate frequency band, and a base 
band to synthesize a signal, and generates a base-band synthesized 
signal from the synthesized signal. The transmitter demodulates the 
base-band synthesized signal and generates a transmission signal and 
a canceling signal by using the demodulated signal. The parameter 
controller determines the cancel parameters such that the power of 
the base-band synthesized signal is low based on the base-band 
synthesized signal and the canceling signal, and gives the parameter 
to the carrier synthesizer. 
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aas»«*i** 7^ i 9T^$nx> *©^tt«#«iB«teffiwfl»2 i -e 

WflT-9- i <Z>4§M*ffi HH 28i;J;oti:^ * ©ffiH** 0 13 ft « «fc $ 
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3 -?***j£a**K± * tifcfc, SfNH 2 9 TXMflr^fl 2 7*6 <z>£Mflr 
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5£W coffin 

m 3 (J C OfgBJiz J; 3 7'-7^gl0S*TOJ5r^t7n y * 0, 
0 41*13 3 *0>++> U -r#J&353 1 OMi5:^t^n -y ?I2 0 

fe f □ <h -5 o 

$nTh5tt5o ip-fe. H&£>{f -5§-&x,(t) = Re{x (t)exp(j2;r ft)}<E>J; ^> J3 

^n^MtW^xiDnm-r o u ^£-/&gfl3 i is, ^{fft-ty(t)<h^^ >-£jvmm 
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/<5 * - * 3 3 1 ^ ^-x'** k*««* fc * * > -b * bat? ^ * ^ + + 

x r (t) = Re{x(t)exp(j2^ft)}(Di:^irlgm^*S^x(t)-e^i- 0 ^t, 

Re{ x (t)} «ig*g^o^i|is, aft«ii{x(t)} i£m.3zi&fr<DMmzm+o * + 
^-^yK-eiiOT?*4,«tfl»*f, est* rf^, if 

s(t)t. 38«r:/^* i 8*>6igfl| **ifcasfflrfflr^Mfi»|»u(t)A*y-^ u 

y(t)= s(t) + qou(t)+n(t) ( i ) 

s(t- r a) & U^HC»LTa*SI»G«l3i«« t fc *9 N ^xm^t 

u(t)= Gs(t- r i) ( 2 ) 

'J -^/&g&3 1 v-b*fflflr* u (t)i::*+ y-tr^ffl/f^ ^ - * w (t) £ 

* ILT ^ u *ii#a*S»ttr(t)=w(t)u(t)5&^Lx HJ^mfS-*y(t)i: 



WO 97/15991 PCT/JP96/03143 

5 

f ho 

yo(t)= y(t)-r(t)= y(t)-w(t)u(t) (3) 
+ l> -f^jjfcS&3 1 T*(ix 04MLtimJ:-7i:, 35 K -9-y. (t) 

(t) i: LTtB^-r?>o -n^tt^I, J5ij£$r^& s w ^CD&JgJcj; t> 4# £ 

n^^-X/vy K^{f#y c (t) iiy 0 (t) i3-^©^2&££t|£ L & CO t m t 
T:&Z> 0 :o^-XA'y K^ff-§-yc(t) !i^fi^y 0 (t) £ICm&(It3<& 

&Re{yc(t)}tl&ffiI ra{yc(t)}©2ocD^-x/r/ K(f £ L TtBtl $ *i£ 0 
TTfi> cn£>£-£<Z>£££3fc&y c (t) T^E^So f£*s, RF^, I F^fcJ: 

ho BPt>* y«(t) = y«(t)T?**o 

ccDHfEKfcoT^ ^fs^-co^* v-tryufcRFI&TfiroTfc <fct,>U IF 

KOU^'J *{?-9r(t)=w(t)u(t)«:£6£L* $ e(3^fgfI-^-y(t)i: u^'j 
'J #^3 1 ^ X/O K^J5fc(f-ty e (t) fi3£mSP3 2 icfc^T 

wcfSfSflr-9-4:raai©aEii*«^t>n-c2ifflr«#ur(t)=s(t-r a*£jac£ns 0 

5HftT y^-^ 1 8fre>M{aZtlZ t t blZ^ CCD^ffff %^^^r^ f-b^fflft-g- 
u(t)«$nt + t 'J ^£-J&2P3 1 ^«*&£n6o /«9 > - * fHUM 3 3f3fc 
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^yftii, 18r a lo*7y'Jy^t qo iif| !lL/<il ^ t5i: ^ ^ 
^t^^^^-nW^liL^^iiftg^,^ ,(t) swit j o 

< ii^-x/^y K6*«*y.<t) ©«:mi**»::*/j>u ^ i:te|t ^ 
K**»*y.(t) <0**tt«,M::fc* o Kt, ^-7/<yK#«i*y.( t )oi 

J= lyc(t)! 2 , 

<J>= <|y(t)-wu(t)l 2 > -* &^mi3 (4) 

^^ ;t ^^> -ft£3o^©£&-ec7)^+ >-t?^£y(t)-wu(t)TS!L> * 
fcy(t) = s(t) +q 0 u( t) +n(t) t Sif t > M5Wf&< J >|i $ e> icUT<B «£ -5 Kf&g 

< J> = <ls(t)+qou(t)+n(t)-wu(t) ! 2 > 

= <ls(t) l 2 >+<lqo-«rl 2 lu(t) l 2 > + <:n(t)l 2 > 

+ 2ReC<s*(t)(qo-w)u(t)>+<s""(t)n(t)> + <(q 0 -w)u*(t)n(t)>: 

(5-1) 

<^ 2 = <ls(t)l 2 >, cr u 2 =<lu(t)! 2 >, a B 2 = <ln(t)l 2 > £ U A*(i A CO 

a**««:*i-o *^ ntiii<7>yA^ S (th utotttfl^itci^T, 

<s"(t)n(t)>=0. <u*(t)n(t)>=0l?££ o 
MJC, <s-(t)u(t)>=<7.<7 u/0 plis(t)tu(t)0;ffiBg^&T££ 0 c 

5t(5-l) (2 

< J>= <Ts 2 + lq 0 -wl 2 cr u 2 + <Tn 2 +2a l£ r u (qo-w)Re[I / o] 

(5-2) 
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mm j %*'&2>iZX*<Dmtim%T * Ji->V**^fiT.IBlRiJ:»)+^-e*e)x r<t > 
'Ilt^^ #£->Tx -£<Z>8l©¥i$M<S*(t)u(t)> ii«j?0 ttiZVZp % 0 £ 
<J>=<r. 2 +ff„ 2 +iqo-wl 2 <r„ 2 (6) 

w(k)=w(k-l)-(ju/2)5 J/5wl«> kT (7) 
£Dcfc9t3/N-^^-^w(k)^^l^KlCMfTt-^C<i:^%A?) (s.Haykin, Adaptive 
Filter Theory, 2nd Edition, Prentice-Hall, 1991) 0 ^lix^ y 

3 J/a w=-2y(t)u*(t)+2u(t)u""(t)w=-2yc(t)u"(t) (8) 
T££ (±E*IK#JH) o -n^(7)i:fUlt, UT©«t?ft7;^'JXA 

w(k)= w(k-l)+ juy e (k)u*(k) (9) 
^yc(k)u(k) a*fu[5]CD+* y-tr^/N*^ > - * w(k-l) izM it£ nt+ + yHr^/<5 

®. I F©£^-X/n*V K©<0«-©7? ; F*m*++' y-feA<0/ii6(D^fi5:$:t7oT 
*<Z>fca6K:^-r y-b»mm^£ RFSii u r (t), I F^tim (t) Sl 

0*-<-x/<y KtiUb(t) CD3ocDff fi*0 3oaSH«3 2 (05S:#IlttI) 
A^AJ^HTi^o tfcs /^.*-*$iJM3 3 (03) Il^-XA'VK^ 
fl-^-yc(t) 0 5cO2Sftai535»«?)O^-n-t*n6O^igc<7)+^ V -fe^ffl ff -§-Ur(t), u 

i(t), Ub(t) t^i^n. 

wr(k) = wr(k-l)+ /i r yc(k)ur"(k) (10) 
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Wi(k) = Wi(k-l)+ /u iy«(k)ui"(k) ( U j 

Wb(k) = wb(k-1)+ // b yc(k)u b *(k) ( 12 ) 

w,(k), w„(k) ^^n^w^o /iWi*n^nRF» N i 

2 o <Dmn& t * /2&® » j; t) $ n *= r f a§ *x fiimxm 35^ 

flT»r.(t) «r£«U n»l=2o©*J|[Htr/2»«»Tf«|j«*ti>S:IFffl« 
fl»W««»36ttIFfOU^«;*«*r,[t) *£«U *^- 7 ,<yK« 

>K©U^U*fffr k (t) *4^t5o 

3 8 TSfST >ftll^6 ^ffi«y(t) i:^'J* ft fr, ( t) 

frrtstLT* fip-fe. «»«y(t)^eu^u*fli-»rr(t)**«i|[a<i x -enic^o 

>-b^Aa*n^««*y. r (t)Sr»* 0 *©m#y. r (t)lifi« 
**i«»3 9Tfi«<i*n*o z<omtfiA»AVA«f}4 1 «fc t>©H»»f,.©« 
J: t)«iftftlE«»4 2 I Ffi:^$tl> ^i:m'>K/U7 ^ 

fiP^ U^'J *flr-9-n(t) ^if$n, ^tl{C=toT I F^i'jo^^^ff^-co 
82^CJHt5 + + y-tesWntytiZo I F + y-b^Jrasftfc^ 
*y.i(t)liAGCi«filS4 5T?it«S*U I Qfc&gg (tt£tfc&§§) 46 

^*<nft&*5£&m&f£ft<Dmmti*ttthztiz 0 z^m^m^mtim^t uyy 

*«-9r„(t) tmi4 7^«»Sn, 1W#a>fc&#a*i**SttT^-x^ 
^-tr^MS^nfe^ft#y ob (t)A^-^/N*y K^««^y,(t) t LT 

9^ U y hi**5o S3trfetNT, -fefz^ff t >^ 1 8 £^ff T 1 
UC 'J - ^ $n*ft#qou(t)<D/^«7- U^yWis gff T 1 1 TrCO^Sff-^- 

s(t)©^7- u^^j; (9 3 0-4 OdBgjKrti*©-?, fc*ftffl&?|H;:fctf*^3§ 
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K^llf y.b(t)> Bp-fcye(t) ii^P§s5 1 TaEMS ntf-^ ft 
-x/N-y K^Wii -§-) Ub(t) 7J f £i££n. »:i::ii^2ooii^t, x/2&ffi 
ftfc I F^Pffl-^Ui(t) (4Mtc:jgifi&fE»S5 5-£^BISS»5 6 «fc 

ft-^-fCct *) rf m^mtii&^&zn, /ok^7^^5 7> ^m^*§§ii5 

v-trAffl^-f-Ub(t) ilt04O^ie3 7C^^.^n^ m^^m^s5 3cotfc!7j 
{4 I F^ffl^-f y-tr^ff-tui(t) t L TSl^^Jim^ 3 6 C^i mm 
m^rur(t) 14* -yye 1 9A'6RFf++ >"tr^flr*u,(t) tLTSi^I 

K4CD1H/&T-f4, IFi«ffi§§ (AGCmmtl) 4 54*U^fflHt LTttffi 

(4 U-^ffctijf§4 5 4: tr©SftfiJ#$iJfflIiifllliof(IW«iJffll<S-^S: U^fi^ £: 
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5 8 ©#J»ii^9 ^ - * tlUffi 3 3 13 «fc t> fr^n £ o 

^ 3 3ii^ife©{i*§i5iito$;ii^-r§ i ^^^ t£ ^ CDT> +J(r y4r>Ws . 

UlOKWTfli, ^(5-2) K*.H%T/»f 0fc^-5a£<ei**J«fl:r*it%|(mi3 
WiaLfco ^Ofcfeirtir d »Ts i4^<s , (t)u(t)>=<s'(t)s(t-fd)>*» 
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ip-fe> :/-X*^fiO#M&s(t)T&£&&^75>e©^&<7^ + U TJ^&&f, 

attv 7'-x?gioM++'J7M^f,' tt^o ^ftfi-§- 

u(t)=uo(t)exp(j27r A ft) (13) 
Af=fr'-f, (14) 
Tlt:i^t5o A f ~Oo^-nu(t)liuo(t) ^mfi-tu(t)cDff# 

<D£*)\z-tZ>t^ 5^(6) 0*#"C*5<s*(t)uo(t)>*fOt«i:6ft<tfe, fiP^fl 

#s(t)tu 0 (t) ©*§Hj&«OKft fcfc < -ct>N B#^i/Afct o^a-fii 

& i: exp( j2 7T A ft) 0 IZtt 2> fcJ6> ^ 

/o = <s*(t)uo(t)exp( ]"27T A ft)>/( cr , a «) (15) 
1:0 K-f £ C^ttSo 

C<D#&li, *>fj&*ftJ3lifc&;*-:7-tr y h A f 4rJp^St>©tf* ^ N Mft<&&i$. 

tt5o fi£oT> fe5fcO|f!2£>7j}* (02) ft -^{zaSLSrflP* Z>m<D 

MtfttfytuJsmtLxit, m5iz&ii&mm&5 2\zts^xm$ak*7->ey 

tLXtHtHr^o 1P*j > u(t)<h LTub(t) %ttSt»f *o Ub(t) -tr y 

h <h s(t-r a)cD^— K{l^&ffi;£ L"C Wc<£>7^ CCDBf 

OUb(t) %Ubo(t) <h-r^o IPt>> Ubo = s(t-rd) T?*5o mfe&xy-t y Hi|£ 
S8iSF*3T?Ubo(t)IC^tTexp(j2jr A ft) «r«*Jft*"rtlt;r &%,\Z'& htl% Q Z<D 
Ub (t) = Ubo(t)exp( j2ff A ft) £: £ o -b -y h £an;L*2E»!8§-r?l;J\ 

Ub(t) £ LTub(t) = Ubo(t)exp(j2 7r A ft)©Rfflg!c:fr tH^^^fc^- K 
iE^t LXitiJj-t Z>o Z(D J; o \Z LT^^$nSft^-Ub(t) IZliA f <7)t7-tr7 
hj&*&50>"Tr x U^U ^fW-^Ub(t), Ui(t), u,(t) IcfcjJ-^-tr y M*^3 

nscttwJiSo m$i$i*7-b-> h tfe^mfeur(t) ^ftrvftcj-^L 
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tfr'T'£h 0 5£(4) % (12) £r<DmW&*(DZ 

-9 1 oo^ftn, 0 5 5 4 2 fctt 5 6 OgSMtTttftf i * fctt f L 

ft«OAm«H4 1> 48 (04) i:H«txo 4 ^ *<Offi*H»*fffco 
4i:4fO*7t7hmfcm B u,(t). u,(t)t>#lcA f *fij 

bOkmmtt£Z 0 LfrLtL&Z* ub(t) i:oiNTIJt7t -y h «r-£jtTl*ft(,x 
^bs Ctl$ru b o(t)t*/«£t, u»(t)=Ubo(t)exp(j2jrAft)©«t-5lz«*JRlfL 
fct>©*u>(t) fcU ®4<D&mmn&3 7^At>tZ 0 &Z^ is u„o(t)** 
04*m*»37^U w b {Cexp(j2^-Aft) Sr«»Lfcw hM p(j2ir A ft) 

-iXfiiur, fix, ft*) fSBST5Ci:^xi5 0 I^i:iii//itico7^ 

**** *?ss< ^c^o — 7^ x^-y Ko+t > 4 is? jim^jmmx' 

•y^U >^»Srq-qo+Aq©«k«?JZ^«ILr%^So qolicniT'Oi^ic, £ 
«fta»J«£\ Aq iaJtt«ffilS:fl:©iSl^^t?*5o — IfttC q 0 >Aq (DmStf 
&^£%z.e>tiZo *CT, RF.IF y-fe^T?t± N 5$(10), (ll)cD^ r £ 
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